1.. Introduction {#S0001}
================

Approximately 15,000 individuals leave the UK military each year (Defence Analytical Services Agency, [2017](#CIT0010)). The majority of UK veterans make successful transitions into civilian life, however, a minority either leave with, or later develop, mental health difficulties. Of veterans in this group, those suffering from posttraumatic stress disorder (PTSD) have been shown to be at the greatest risk of experiencing social exclusion, have higher associated health costs and are less likely to seek support than veterans suffering from other mental health conditions (Brunello et al., [2017](#CIT0007); Iversen et al., [2005](#CIT0013), [2011](#CIT0015); Pinder, Murphy, Iversen, Wessely, & Fear, [2011](#CIT0030)). Evidence shows that PTSD is rarely experienced in isolation, but more frequently with at least one or more co-morbidities (Murphy, Ashwick, Palmer, & Busuttil, [2017a](#CIT0019)).10.1080/20008198.2018.1558706-F0001Figure 1.Mean PTSD symptom cluster scores in the six latent profiles.AAR = Alterations in arousal and reactivity; AV = Avoidance; NACM = Negative alterations in cognitions and mood

Another important concern is that veterans with PTSD appear to respond less favourably to treatments than civilian groups (Bisson et al., [2007](#CIT0004); Bisson, Roberts, Andrew, Cooper, & Lewis, [2013](#CIT0005)). Furthermore, treatment outcome studies from a range of veteran populations suggest the presence of differing treatment trajectories and the negative influence of a range of co-morbidities, such as depression, anxiety, dissociation and functional impairment, on treatment efficacy (Currier, Holland, Drescher, Elhai, & Elhai, [2014](#CIT0009); Murphy & Smith, [2018](#CIT0021); Murphy et al., [2016](#CIT0022); Phelps et al., [2018](#CIT0029); Richardson et al., [2014](#CIT0031)). Understanding the heterogeneity of PTSD profiles may therefore help inform better interventions.

The majority of research focussed on PTSD has used psychometric measures to either define the presence/absence of PTSD or explore severity of PTSD symptoms as a composite score to measure the burden of PTSD symptomology. These approaches allow for inferences to be made about the prevalence or severity of PTSD within populations, but not about the variation of PTSD symptom presentations within these populations. Latent profile analysis (LPA) is a statistical technique that aims to overcome this by assessing for the presence of heterogeneous subgroups within a population of interest including veterans with PTSD symptoms. Heterogeneity may stem from differences in endorsement and/or severity of individual symptoms, thus yielding qualitative and/or quantitative differences in PTSD symptoms between the subgroups. In LPA, individuals are categorized into profiles based on their responses to a set of continuous indicators (e.g. PTSD symptoms rated on a five-point Likert scale). In contrast, latent class analysis (LCA) utilizes categorical indicators (e.g. symptom endorsed or not endorsed).

Studies that have utilized LPA and LCA have demonstrated the presence of different PTSD subgroups within various veteran populations. For example, using the 17 PTSD items from the DSM-IV version of the PTSD-Checklist (PCL) as indicators, a study of a clinical sample of Canadian veterans presenting for psychiatric assessment identified a more symptomatic PTSD class and a less symptomatic PTSD class. The differences were predominantly quantitative (i.e. PTSD item severity), but the latter class scored lower primarily on the emotional numbing and dysphoria symptoms of PTSD (Naifeh, Richardson, Del Ben, & Elhai, [2010](#CIT0024)). Additionally, the authors found that membership of the more symptomatic, as opposed to the less symptomatic, class was more common in those with a depression diagnosis. In another LCA study conducted with Vietnam veterans and using the 17 PTSD items from the Structured clinical interview for the DSM-III-R, three classes characterized by no disturbance, intermediate disturbance and pervasive disturbance were identified (Steenkamp et al., [2012](#CIT0034)). The differences in PTSD symptoms between the classes were primarily quantitative, but the authors also reported some qualitative differences with avoidance and hypervigilance symptoms being most elevated in the pervasive disturbance class relative to the other two classes. Individuals in the pervasive disturbance class also reported greater exposure to war-zone stressors, more dissociation and lower education.

A LCA study of US female veterans with PTSD, which utilized the 17 items from the DSM-IV version of the PCL, identified four latent classes; a high symptom class, two intermediate symptom classes and a low symptom class (Hebensteit, Madden, & Maguen., [2014](#CIT0012)). The differences in PTSD symptoms between the four classes were primarily quantitative. Qualitative differences were revealed between the two intermediate classes, one of which had a very high probability of endorsing the emotional numbing symptoms of PTSD. The classes could be further differentiated based on socio-demographic and military-related variables, such as age, race/ethnicity, time since deployment and distance from a treatment centre. Using another sample of US Iraq and Afghanistan veterans meeting the criteria for full or sub-threshold PTSD and utilizing the 17 PTSD items from the DSM-IV version of the PCL, Maguen et al. ([2013](#CIT0017)) revealed four latent classes characterized by high, intermediate (2x) and low PTSD symptomology. Again, the differences in PTSD symptoms between the latent classes were primarily quantitative, but the two intermediate classes differed in the endorsement of several emotional numbing and irritability symptoms. Additionally, those who reported having killed were more likely to be categorized into the high symptomology class than those who did not kill. Examining differences between the classes/profiles on external variables is important as it provides external validation of the distinctiveness of the classes and, additionally, it may help to highlight important risk factors for the higher severity classes, which in turn may inform early interventions.

As highlighted above, LCA and LPA can help move away from a binary understanding of PTSD based on prevalence or caseness to allow for the understanding about the variance between individuals experiencing symptoms of PTSD. This could have important implications for the development of more tailored interventions to move away from a 'one-size fits all' approach that may lead to attrition from treatment or less favourable outcomes as has been recently advocated (Steenkamp, [2016](#CIT0032)).

To date, no studies have used LCA/LPA to explore the heterogeneity of PTSD profiles in UK veterans and, to the best of our knowledge, no veteran studies have used the DSM-5 (as opposed to DSM-IV) PTSD symptoms as indicators in the analysis. The current study aimed to address this by using data from a sample of veterans who had sought support for mental health difficulties and who were assessed with the DSM-5 version of the PCL (PCL-5). The DSM-IV and DSM-5 criteria for PTSD differ in the number of symptoms (17 vs. 20) as well as the wording of some symptoms and it is therefore important to examine the heterogeneity in PTSD symptom presentation using these updated criteria. The current study used an LPA to explore for the presence of different PTSD typologies and logistic regressions were used to examine a range of health outcomes and socio-demographic factors as predictors of latent profile membership. The inclusion of these covariates served two purposes: (1) to validate the resulting profiles, and (2) to examine whether any of these are specifically related to certain PTSD profiles. As this is the first LPA study of PTSD conducted with UK treatment-seeking veterans, no specific hypotheses were made about the number of profiles to be found. However, based on previous research with this sample (Murphy et al., [2017a](#CIT0019)), we expected several external variables to differentially predict membership in the latent profiles. These variables included history of childhood adversities, common mental health problems, hazardous drinking, time taken to seek help after leaving the military and several demographic variables (age, relationship status, employment status), all of which were previously found to be associated with PTSD caseness and/or increasing PTSD severity (Murphy et al., [2017a](#CIT0019)).

2.. Methods {#S0002}
===========

2.1.. Design {#S0002-S2001}
------------

Data for this study was extracted from a cross-sectional study exploring the health and wellbeing of a sample of treatment-seeking UK veterans (Murphy et al., [2017a](#CIT0019)). This study sampled from a national veteran-specific mental health charity in the UK called Combat Stress (CS) that offers clinical services to veterans. CS receives approximately 2500 new referrals per annum from across the UK.

2.2.. Participants {#S0002-S2002}
------------------

A 20% sample of veterans who had engaged with CS over a 12-month period was randomly selected to be contacted as potential participants for the study (*n *= 600). Inclusion criteria were being a veteran (defined in the UK as having completed at least one full day of military service) and having attended one or more appointments (other than an initial assessment) between January 2015 and December 2016. A response rate of 403/600 (67.2%) was achieved. We have previously demonstrated that no differences were present between individuals who returned completed questionnaires and those who did not (Murphy et al., [2017a](#CIT0019)).

2.3.. Procedure {#S0002-S2003}
---------------

Data was collected through an eight-page questionnaire. A three-wave mail out strategy and follow up telephone tracing was employed to elicit a response. Data collection was conducted between March and August 2017.

2.4.. Measures {#S0002-S2004}
--------------

The questionnaire collected data on socio-demographic characteristics, information on exposure to childhood adversity, military history and included a number of health and wellbeing outcome measures. The variables used for the current study are described below.

2.5.. Primary health outcome {#S0002-S2005}
----------------------------

PTSD symptoms were assessed using the PTSD Checklist for DSM-5 (PCL-5; Weathers et al., [2013](#CIT0035)). The PCL-5 consists of 20 items that are scored on a five-point Likert scale. The 20 items map onto the fifth edition of the Diagnostic and Statistical Manual (DSM-5) diagnosis for PTSD. Accordingly, they assess symptoms of intrusion, reexperiencing, negative alterations in cognitions and mood (NACM) and alterations in arousal and reactivity (AAR). Participants are asked to endorse the frequency of each symptom over the last month. Responses range from 'not at all' to 'extremely' and are scored from 0 to 4. Total scores range from 0 to 80 and in UK veterans scores of 34 or more have been shown to be indicative of probable PTSD (Murphy, Ross, Ashwick, Armour, & Busuttil, [2017b](#CIT0020)).

2.6.. Demographic characteristics and life experiences {#S0002-S2006}
------------------------------------------------------

Demographic details were collected about age, sex, relationship status (single/divorced/separated/widowed/in a relationship) and employment status (working or not). Time taken between leaving the military and first contact with CS was calculated and dichotomized between taking greater or less than five years to contact CS.

Adverse childhood experiences were recorded by asking respondents to endorse a list of 16 true or false statements related to difficult early life events. These items were taken from a longitudinal epidemiological study exploring the health and wellbeing of the UK military (Iversen et al., [2007](#CIT0014)). For the purposes of the current study, a sum score was calculated and used as a continuous variable indicating exposure to various types of childhood adversities.

2.7.. Health and wellbeing outcomes {#S0002-S2007}
-----------------------------------

Common mental health difficulties (CMD) were assessed with the General Health Questionnaire (GHQ-12; Goldberg & William, [1998](#CIT0011)). The GHQ-12 has 12 items asking about the frequency of mental health symptoms related to anxiety and depression. Total scores on the GHQ-12 range from 0 to 12. Meeting case criteria on the GHQ-12 has been defined as a score of 4 or more.

The World Health Organization's Alcohol Use Disorders Identification Test (AUDIT; Babor, Higgins-Biddle, Saunders, & Monteiro, [2001](#CIT0003)) was used to explore alcohol difficulties. This is a 10-item measure that is scored from 0 to 40. Scores of 8 or above have been used to indicate the presence of hazardous drinking (Babor et al., [2001](#CIT0003)).

2.8.. Data analysis {#S0002-S2008}
-------------------

Prior to conducting the LPA, the 20 PCL-5 symptoms were converted into mean symptom cluster scores corresponding to the DSM-5 PTSD criteria B (intrusion), C (avoidance), D (NACM) and E (AAR). The aim of using this reduced number of indicators was to account for the relatively small sample size and to facilitate interpretation. Models with increasing number of latent profiles were estimated. The analysis was conducted in Mplus 8 (Muthén & Muthén, [2007](#CIT0023)) using the default settings for LPA, including the robust maximum likelihood estimator, but each model was estimated with two different sets of starting values (200 and 400) to achieve model convergence and avoid local maxima solutions. The Akaike's Information Criterion (AIC), Bayesian Information Criterion (BIC) and the Sample-Size-Adjusted BIC (SSABIC) were used to compare models with different numbers of profiles. Lower relative values of these three fit indices indicate better model fit. The Lo-Mendell-Rubin-Adjusted likelihood ratio test and the Bootstrapped likelihood ratio test were used to compare models with adjacent numbers of profiles. A significant *p*-value associated with these two tests indicates that a particular model fits better than another with one fewer profile. When deciding on the optimal number of profiles, parsimony, meaningfulness and ease of interpretation were also considered (Nylund, Asparouhov, & Muthén, [2007](#CIT0026); Nylund, Bellmore, Nishina, & Graham, [2007](#CIT0027)).

Once the optimal model was decided upon, we conducted Analyses of Variance (ANOVAs) in SPSS 24 to examine the differences between the latent profiles in the mean PTSD symptom cluster scores, as well as the total PCL-5 scores. To do so, each participant was assigned to their most likely profile. This procedure is associated with some degree of classification error, however, if entropy values are high, the error is minimal.

Finally, we examined the predictors of the latent profiles using the 3-step approach for conducting multinomial logistic regressions in Mplus (Asparouhov & Muthén, [2014](#CIT0002)). The AUXILIARY statement in Mplus was used to specify the covariates. The 3-step approach takes into account the classification error (i.e. when some participants do not fit perfectly into a single profile). To account for the high number of comparisons, we selected alpha value of *p* \< .01 to indicate a significant predictor. The predictors included two continuous (participants' age, child adversities) and five binary variables (relationship status, employment status, time taken to contact CS, CMD, hazardous drinking), coded as specified in the Measures section.

3.. Results {#S0003}
===========

3.1.. Descriptive statistics {#S0003-S2001}
----------------------------

In total, 403 participants returned completed questionnaires. Of these, 386 were males and were included in the current study. The mean age of the effective sample was 50.9 years (*SD* = 12.7). A total of 347/403 (86.1%) had served in the Army (6.7% naval services, 7.2% RAF). A majority of participants reported being in a relationship (in a relationship; 267/386: 69.2% versus single; 119/386: 30.8%) and not currently being in employment (not working; 263/386: 68.1% versus working; 123/386: 31.9%). Just over half (200/386; 51.8%) of participants reported that their first contact with CS was within five years of leaving the military compared to 186/386 (48.2%) who reported taking longer than five years. The scores on PCL-5 ranged from 0 to 80, with a mean score of 52.75 (*SD* = 16.89). A total of 334/386 (86.5%) of participants scored at or above the 34-point cut-off, indicating probable diagnosis of PTSD (Murphy et al., [2017b](#CIT0020)).

3.2.. Latent profile analysis {#S0003-S2002}
-----------------------------

The results of the LPA are presented in [Table 1](#T0001). Models consisting of between one and seven profiles were estimated. The seven-profile model contained a profile consisting of only 3.6% of the sample, which was deemed too small for generalizations. Models with higher number of profiles were therefore not estimated. The AIC, BIC and SSABIC values kept decreasing from the one- to the six-profile model, although the differences in BIC values were no longer substantial past the five-profile model. The LMRA pointed to the three-profile model and the BLRT statistic was significant for all models. All models had good entropy values. Taken together, the fit statistics did not point to a single model as superior. However, (1) as both the AIC and SSABIC suggested that the six-profile model fit the data better than the five-profile model, and (2) that the seven-profile model fit the data better than the six-profile model, but (3) the seven-profile contained a very small profile, and (4) additionally, the BIC suggested that the seven-profile model did not fit significantly better than the six-profile model, we selected the six-profile model as optimal.10.1080/20008198.2018.1558706-T0001Table 1.Fit indices of the latent profile models of PTSD symptom clusters.ModelAICBICSSABICLMRA\
*p-*valueBLRT\
*p-*valueEntropy1 profile4426.0614457.7074432.324\--1.0002 profiles3857.8873909.3133868.065\<.001\<.0010.8683 profiles3670.5653741.7703684.658\<.001\<.0010.8534 profiles3615.6763706.6603633.684.089\<.0010.8055 profiles3582.0013692.7643603.924.749\<.0010.812**6 profiles3555.6463686.1883581.483**.**379\<.0010.814**7 profiles3532.6743682.9963562.426.075\<.0010.824[^1]

The individual profiles are depicted in [Figure 1](#F0001). The first profile (*n* = 27, 7.00% based on most likely latent profile membership) was characterized by low overall PTSD symptomatology and was named the *Low symptom profile*. The mean PCL-5 score in this group was 13.74 (*SD* = 7.46). There were four profiles characterized by moderate PTSD symptomatology: Profile 2 -- *Moderate with low avoidance* (*n* = 31, 8.03%) with a mean PCL-5 score of 35.55 (*SD* = 6.10); Profile 3 -- *Moderate with high avoidance* (*n* = 86, 22.28%) with a mean PCL-5 score of 52.31 (*SD* = 5.61); Profile 4 -- *Moderate with lower NACM and AAR* (*n* = 41, 10.62%) with a mean PCL-5 score of 36.68 (*SD* = 5.89); and Profile 5 -- *Moderate with higher NACM and AAR* (*n* = 56, 14.51%) with a mean PCL-5 score of 53.04 (*SD* = 6.73). The final profile -- the *Severe symptom profile* (*n* = 145, 37.57%) was characterized by severe overall PTSD symptomatology. The mean PCL-5 score in this group was 68.38 (*SD* = 5.53).

3.3.. Analyses of variance {#S0003-S2003}
--------------------------

One-way between-groups ANOVA with Bonferroni-adjusted post-hoc tests was conducted to compare the PCL-5 scores across the latent profiles. In order to do so, the most likely profile membership for each individual was exported to SPSS. With the exception of two comparisons (1) *Moderate with low avoidance* with *Moderate with lower NACM/AAR*; (2) *Moderate with high avoidance* with *Moderate with higher NACM/AAR*), all profiles differed significantly from each other (*p*s \< .001) on the PCL-5 scores.

The profiles were further compared on their mean PTSD symptom cluster scores. One-way between-groups ANOVAs showed that all profiles were significantly different from each other: *p*s \< .001 (Bonferroni-adjusted alpha level for the omnibus test = .05/4 = .013). With the exception of a few pairwise comparisons (see [Table 2](#T0002)), the majority of the PTSD symptom cluster scores were significantly different between the latent profiles (Bonferroni-adjusted post-hoc tests in SPSS), thus supporting the quantitative differences between the profiles.10.1080/20008198.2018.1558706-T0002Table 2.Mean PTSD symptom cluster scores by latent profile and differences between latent profiles. Profile Low\
(1)M with low AV\
(2)M with high AV\
(3)M with lower NACM/AAR\
(4)M with higher NACM/AAR\
(5)Severe\
(6)Symptom cluster*M* (*SD*)*M* (*SD*)*M* (*SD*)*M* (*SD*)*M* (*SD*)*M* (*SD*)Intrusion0.69 (0.65)1.79 (0.84)2.76 (0.77)2.19 (0.72)2.49 (0.84)3.35 (0.61)Avoidance0.61 (0.58)0.79 (0.57)3.40 (0.48)2.34 (0.59)1.86 (0.56)3.67 (0.43)NACM0.62 (0.46)1.80 (0.60)2.36 (0.47)1.42 (0.49)2.72 (0.45)3.41 (0.35)AAR0.78 (0.53)2.07 (0.42)2.53 (0.50)1.86 (0.59)2.97 (0.49)3.40 (0.41) Profile comparisons\
(Cohen's *d* effect size\*) 1 vs 21 vs 31 vs 41 vs 51 vs 62 vs 32 vs 42 vs 52 vs 63 vs 43 vs 53 vs 64 vs 54 vs 65 vs 6Intrusion1.462.912.192.404.221.200.510.832.130.760.340.850.381.741.17Avoidance0.315.242.962.195.994.952.671.895.701.972.950.590.832.583.63NACM2.213.741.684.626.831.040.691.733.281.960.782.532.764.671.71AAR2.703.401.934.295.531.000.411.973.201.230.891.902.053.030.95[^2]

3.4.. Multinomial logistic regression analysis {#S0003-S2004}
----------------------------------------------

Descriptive statistics on the covariates in the full sample and each latent profile are shown in [Table 3](#T0003). The full results of the multinomial logistic regression are presented in [Table 4](#T0004). Briefly, individuals in the *Severe symptom profile* relative to the *Low symptom profile* were more likely to have CMD problems and to have taken 5+ years to seek help. The *Severe symptom profile* also differed from two moderate symptom profiles: compared to the *Moderate with low avoidance profile*, those in the *Severe symptom profile* were more likely to have CMD problems and they were more likely to be unemployed; and compared to the *Moderate with lower NACM and AAR symptom profile*, they were more likely to have CMD problems, to be younger and to have experienced more childhood adversities. The *Severe symptom profile* did not differ from the *Moderate with high avoidance* and the *Moderate with higher NACM and AAR symptom profiles* on any of the covariates.10.1080/20008198.2018.1558706-T0003Table 3.Descriptive statistics for the covariates in the full sample and each latent profile. ProfileCovariateFull sample\
(*N* = 386)Low symptom profile\
(*n* = 27)Moderate with low avoidance\
(*n* = 31)Moderate with high avoidance\
(*n* = 86)Moderate with lower NACM/AAR\
(*n* = 41)Moderate with higher NACM/AAR\
(*n* = 56)Severe symptom profile\
(*n* = 145)Age *M (SD)*50.93 (12.74)53.41 (16.03)48.35 (11.76)49.71 (12.70)60.44 (12.47)51.02 (12.99)49.02 (11.08)Childhood adversities *M (SD)*6.56 (2.55)5.96 (2.36)6.65 (2.06)6.66 (2.66)5.07 (2.57)6.96 (2.63)6.86 (2.44)Relationship *N (%\^)*:        In relationship267 (69.17)21 (77.78%)21 (67.74%)62 (72.09%)27 (65.85%)47 (83.93%)89 (61.38%) Single/Divorced/Separated/Widowed119 (30.83)6 (22.22%)10 (32.26%)24 (27.91%)14 (34.15%)9 (16.07%)56 (38.62%)Employment status *N (%\^)*:        Working123 (31.87)15 (55.56%)16 (51.61%)26 (30.23%)13 (31.71%)19 (33.93%)34 (23.45%) Not working263 (68.13)12 (44.44%)15 (48.39%)60 (69.77%)28 (68.29%)37 (66.07%)111 (76.55%)Time to contact CS *N (%\^)*:        \< 5 years to contact200 (51.81)21 (77.78%)19 (61.29%)48 (55.81%)16 (39.02%)25 (44.64%)71 (48.97%) 5+ years to contact186 (48.19)6 (22.22%)12 (38.71%)38 (44.19%)25 (60.98%)31 (55.36%)74 (51.03%)Common mental disorders *N (%\^)*:        Yes275 (71.24)6 (22.22%)14 (45.16%)61 (70.93%)21 (51.22%)46 (82.14%)127 (87.59%) No111 (28.76)21 (77.78%)17 (54.84%)25 (29.07%)20 (48.78%)10 (17.86%)18 (12.41%)Hazardous drinking *N (%\^)*:        Yes163 (42.23)6 (22.22%)8 (25.81%)34 (39.53%)15 (36.59%)27 (48.21%)73 (50.34%) No223 (57.77)21 (77.78%)23 (74.19%)52 (60.47%)26 (63.41%)29 (51.79%)72 (49.66%)[^3]10.1080/20008198.2018.1558706-T0004Table 4.Odds ratios (99% confidence intervals) for the covariates predicting latent profile membership.CovariateLow\^\
vs.\
Moderate with low AVLow\^\
vs.\
Moderate with high AVLow\^\
vs.\
Moderate with lower NACM and AARLow\^\
vs.\
Moderate with higher NACM and AARLow\^\
vs.\
SevereAge0.89 (0.75--1.05)0.90 (0.79--1.02)1.00 (0.91--1.10)0.91 (0.80--1.05)0.89 (0.79--1.01)Childhood adversities1.37 (0.72--2.58)1.36 (0.82--2.24)0.97 (0.62--1.52)1.59 (0.81--3.11)1.41 (0.86--2.30)Relationship Single/Divorced/Separated/Widowed (*Reference: In a relationship*)1.58 (0.12--20.94)1.17 (0.16--8.69)1.95 (0.27--13.96)0.27 (0.01--12.68)1.53 (0.23--10.18)Not working (*Reference: Working*)1.25 (0.12--12.92)3.53 (0.49--25.62)2.17 (0.21--22.20)3.18 (0.36--28.04)5.54 (0.79--38.76)5+ years to contact (*Reference: \< 5 years*)6.69 (0.44--101.53)5.86 (0.71--48.15)4.97 (0.70--35.52)12.74 (1.23--131.96)\*\*10.03 (1.30--77.23)\*\*Common mental health problems6.86 (0.51--93.17)15.06 (1.83--123.95)\*\*\*2.62 (0.32--21.37)35.06 (3.30--372.52)\*\*\*48.13 (6.21--373.35)\*\*\*Hazardous drinking1.35 (0.12--14.72)2.57 (0.39--17.03)2.72 (0.37--20.20)4.56 (0.63--32.84)3.95 (0.66--23.74) Moderate with low AV\^\
vs.\
Moderate with high AVModerate with low AV\^\
vs.\
Moderate with lower NACM and AARModerate with low AV\^\
vs.\
Moderate with higher NACM and AARModerate with low AV\^\
vs.\
Severe Age1.01 (0.93--1.11)1.13 (1.00--1.27)\*\*1.03 (0.91--1.16)1.01 (0.92--1.10) Childhood adversities0.99 (0.69--1.43)0.71 (0.44--1.15)1.16 (0.65--2.09)1.03 (0.73--1.46) Relationship Single/Divorced/Separated/Widowed (*Reference: In a relationship*)0.74 (0.11--4.89)1.24 (0.08--18.32)0.17 (0.00--9.64)0.97 (0.15--6.37) Not working (*Reference: Working*)2.82 (0.67--11.91)1.73 (0.11--26.68)2.54 (0.42--15.51)4.43 (1.09--17.97)\*\* 5+ years to contact (*Reference: \< 5 years*)0.88 (0.19--4.10)0.74 (0.07--7.92)1.90 (0.32--11.18)1.50 (0.32--7.03) Common mental health problems2.19 (0.45--10.75)0.38 (0.02--6.38)5.11 (0.61--42.49)7.01 (1.22--40.23)\*\* Hazardous drinking1.90 (0.38--9.59)2.01 (0.18--22.84)3.37 (0.52--21.82)2.92 (0.58--14.79)  Moderate with high AV\^\
vs.\
Moderate with lower NACM and AARModerate with high AV\^\
vs.\
Moderate with higher NACM and AARModerate with high AV\^\
vs.\
Severe  Age1.11 (1.03--1.20)\*\*\*1.02 (0.93--1.11)0.99 (0.95--1.04)  Childhood adversities0.71 (0.51--1.00)\*\*1.17 (0.67--2.04)1.04 (0.82--1.31)  Relationship Single/Divorced/Separated/Widowed (*Reference: In a relationship*)1.68 (0.28--9.86)0.23 (0.01--9.51)1.31 (0.45--3.78)  Not working (*Reference: Working*)0.61 (0.06--6.76)0.90 (0.20--3.99)1.57 (0.54--4.56)  5+ years to contact (*Reference: \< 5 years*)0.85 (0.15--4.71)2.17 (0.53--8.92)1.71 (0.62--4.74)  Common mental health problems0.17 (0.02--1.60)2.33 (0.41--13.21)3.20 (0.87--11.76)  Hazardous drinking1.06 (0.15--7.43)1.78 (0.45--7.02)1.54 (0.52--4.54)   Moderate with lower NACM and AAR\^\
vs.\
Moderate with higher NACM and AARModerate with lower NACM and AAR\^\
vs.\
Severe   Age0.91 (0.83--1.00)0.89 (0.83--0.95)\*\*\*   Childhood adversities1.64 (0.97--2.79)1.45 (1.10--1.92)\*\*   Relationship Single/Divorced/Separated/Widowed (*Reference: In a relationship*)0.14 (0.00--6.34)0.78 (0.17--3.66)   Not working (*Reference: Working*)1.47 (0.12--17.91)2.56 (0.27--23.89)   5+ years to contact (*Reference: \< 5 years*)2.56 (0.35--18.83)2.02 (0.42--9.59)   Common mental health problems13.40 (1.18--152.62)\*\*18.39 (2.46--137.61)\*\*\*   Hazardous drinking1.68 (0.24--11.67)1.45 (0.27--7.93)    Moderate with higher NACM and AAR\^\
vs.\
Severe    Age0.98 (0.91--1.05)    Childhood adversities0.88 (0.56--1.39)    Relationship Single/Divorced/Separated/Widowed (*Reference: In a relationship*)5.76 (0.19--178.11)    Not working (*Reference: Working*)1.74 (0.45--6.68)    5+ years to contact (*Reference: \< 5 years*)0.79 (0.22--2.77)    Common mental health problems1.37 (0.27--7.03)    Hazardous drinking0.87 (0.30--2.53)    [^4][^5]

The *Low symptom profile* could be differentiated from two moderate symptom profiles: those in the *Moderate with high avoidance profile* were more likely to have CMD problems than those in the *Low symptom profile*; and those in the *Moderate with higher NACM and AAR symptom profile* were more likely to have CMD problems, but they were also more likely to have taken 5+ years to seek help for their problems than those in the *Low symptom profile*. The *Low symptom profile* could not be differentiated from the *Moderate with low avoidance* and the *Moderate with lower NACM and AAR* symptom profiles on any of the covariates.

Looking at the differences between the moderate symptom profiles, no covariates differentiated between the profiles consistently and there were only few significant findings (see [Table 3](#T0003)).

4.. Discussion {#S0004}
==============

This paper was the first to use LPA to explore the heterogeneity of PTSD presentations within a sample of UK veterans seeking treatment for mental health difficulties. Given the nature of the sample (i.e. treatment-seeking military veterans), the high prevalence of probable PTSD (86.5%) and the size of the *Severe symptom profile* (37.57% of the sample) were not surprising. A six-profile model was found to most accurately capture the heterogeneity in PTSD symptom presentation. The profiles were named the *Low symptom profile* (accounting for 7.00% of the sample), the *Moderate with low avoidance symptom profile* (8.03%), the *Moderate with high avoidance symptom profile* (22.28%), the *Moderate with lower NACM and AAR symptom profile* (10.62%), the *Moderate with higher NACM and AAR symptom profile* (14.51%) and the *Severe symptom profile* (37.57%).

There were primarily quantitative differences in PTSD symptom cluster scores between the individual profiles, with some qualitative differences identified between the four moderate symptom profiles. Specifically, the *Moderate with low avoidance profile* did not differ significantly on the total PCL-5 score from the *Moderate with lower NACM/AAR profile*, but the latter had markedly higher scores on avoidance symptoms (Cohen's *d* = 2.67). Similarly, the *Moderate with high avoidance profile* did not differ significantly on the total PCL-5 score from the *Moderate with higher NACM/AAR profile*, but the latter had markedly lower scores on avoidance symptoms (Cohen's *d* = 2.95).

The current study identified six latent profiles, whereas previous studies conducted with veterans found between two and four latent classes (Hebensteit et al., [2014](#CIT0012); Maguen et al., [2013](#CIT0017); Naifeh et al., [2010](#CIT0024); Steenkamp et al., [2012](#CIT0034)). It is possible that this difference resulted from the different methodologies used; the previous studies used binary indicators in the LCA, whereas the current study used continuous indicators in the LPA, which naturally provide more information and possibly enabled the identification of additional profiles.

In previous studies, the qualitative differences between the profiles were identified primarily on the emotional numbing symptoms (Hebensteit et al., [2014](#CIT0012); Maguen et al., [2013](#CIT0017)). In the current study, the four moderate symptom profiles did differ significantly on the NACM symptom cluster scores, however, the differences in avoidance symptoms were more pronounced. This discrepancy could possibly be explained by the different PTSD symptoms assessed in the current study and the two previous ones. The current study utilized a DSM-5 (as opposed to DSM-IV) measure of PTSD, which included two additional symptoms of emotional numbing: 'D3: distorted cognitions and blame' and 'D4: negative emotional state'. It is possible that the inclusion of these two symptoms lessened the differences between the profiles.

In relation to the avoidance symptoms, one previous LPA study conducted with treatment-seeking older adults identified two classes that differed in the severity of avoidance symptoms (Böttche, Pietrzak, Kuwert, & Knaevelsrud, [2015](#CIT0006)). The authors reasoned that the high avoidance class possibly consisted of participants with delayed onset PTSD, as avoidance symptoms have been found to develop at a later stage post-trauma in some trauma survivors (Yehuda et al., [2009](#CIT0036)). Unfortunately, we did not assess the onset of PTSD symptoms in our study.

The current study also found that membership in some of the profiles could be differentially predicted by certain external variables; most consistently the CMD. Specifically, individuals with CMD were more likely to be categorized into the more severe profiles (i.e. in the *Moderate with high avoidance*, the *Moderate with higher NACM/AAR* and *Severe symptom profile* relative to the *Low symptom profile*; and in the *Severe symptom profile* relative to the *Moderate with low avoidance* and the *Moderate with lower NACM/AAR* profiles). This association of CMD with the higher severity profiles is not surprising and concurs with previous research (Momartin, Silove, Manicavasagar, & Steel, [2004](#CIT0018); Owens, Steger, Whitesell, & Herrera, [2009](#CIT0028)). Greater severity of PTSD may therefore be an indication that comorbidities are likely.

The majority of our participants had probable PTSD (86.5%) and all profiles except for the *Low symptom profile* had a mean PCL-5 score above the cut-off of 34, indicating probable PTSD (Murphy et al., [2017b](#CIT0020)) and warranting further assessment and possibly treatment. Despite this, not all of the profiles were equally likely to be associated with CMD. Research has shown that individuals with PTSD and comorbid depression and/or anxiety may have worse outcomes when it comes to treatments (Richardson et al., [2014](#CIT0031)). It is therefore important that clinicians assess for the comorbid anxiety and depression, especially with severe PTSD cases, as it may be necessary to address these comorbidities prior to delivering standardized PTSD interventions.

In the current study, none of the external variables differentiated consistently between the four moderate symptom profiles. This could imply that the profiles are not meaningfully different from each other. However, the profiles were significantly different on the majority of PTSD symptom cluster scores and some were different in relation to the age of participants, history of childhood adversities and CMD. It is possible that other variables, not examined in the current study, would reliably and consistently differentiate between the profiles. For example, Böttche et al. ([2015](#CIT0006)) found that individuals with lower PTSD avoidance symptoms had achieved higher education compared to those with higher PTSD avoidance symptoms. It is also possible that more clinically relevant variables, such as different types of traumatic experiences, would differentially predict membership in the profiles.

4.1.. Implications {#S0004-S2001}
------------------

The current study has important implications for clinicians and researchers working within this field. Firstly, we reported evidence to show the applicability of a six-profile model to explain the heterogeneity of PTSD symptoms within UK veterans seeking support for mental health difficulties. Five of these profiles reported a burden of symptoms suggesting the presence of probable PTSD. The profiles differed from each other primarily in the severity of PTSD symptoms; however, there were also some qualitative differences, particularly in relation to the PTSD avoidance symptoms. Additionally, membership in the profiles with greater PTSD severity was predicted by CMD. This provides further evidence to support a move away from a 'one-size fits all' approach to interventions (Steenkamp, [2016](#CIT0032)). It may be advantageous to develop interventions that are informed not only by the diagnosis of PTSD, but also by the profile of PTSD symptoms and co-morbidities. For example, individuals in the *Moderate with high avoidance symptom profile* may derive greater benefits from interventions that include trauma memory processing techniques that target the avoidance symptoms (such as Prolonged Exposure, Cognitive Processing Therapy, Trauma-Focused or EMDR). Those with the highest levels of avoidance could potentially find therapies that include elements of behavioural exposure or interpersonal therapies (such as IPT-T, BEPP and STAIR-NA) valuable to increase adaptive behaviours outside of sessions. Whilst individuals with low avoidance and higher levels of negative cognition and arousal symptoms may profit from therapies that focus on cognitive restricting (such as TF-CBT or CPT) and affect regulation (such as STAIR or relaxation training). Individuals who fit in the *Severe symptom profile* may benefit from interventions that provide additional support to overcome difficulties associated with CMD (such as STAIR).

Secondly, data from a range of PTSD treatment outcome studies from different countries suggest that whilst the majority of veterans respond well, a sizeable minority have less favourable treatment outcomes (Creamer, Morris, Biddle, & Elliot, [1999](#CIT0008); Johnson et al., [1996](#CIT0016); Richardson et al., [2014](#CIT0031)). Further, studies using latent class models that have explored treatment trajectories with Australian, American and UK veterans have demonstrated the presence of different treatment trajectories (Currier et al., [2014](#CIT0009); Murphy & Smith, [2018](#CIT0021); Phelps et al., [2018](#CIT0029)). Exploring whether different pre-treatment LPA profiles predict treatment response could provide evidence for how best to triage individuals to different treatment pathways that are specific to their presentations.

4.2.. Strengths and limitations {#S0004-S2002}
-------------------------------

The current study was the first examination of the latent structure of PTSD conducted with UK military veterans. Replicating studies across different countries is important, as cultural factors may potentially influence the results, which can then lead to different conclusions and possibly different interventions. In relation to the military, there are marked differences between the US and the UK that could potentially impact upon the results. These include the different conflicts that the two countries have been involved in, the different levels of stigma associated with mental health difficulties or the differences in healthcare provision. Future comparative studies examining these and other factors could help to examine whether findings from veteran studies can be generalized across cultures.

The study also profited from recruiting a clinical sample of treatment seeking veterans that were randomly selected from a nationwide population in the UK. However, data was provided only from one time point. It would be advantageous to collect data longitudinally to examine the emerging profiles at different time points and to potentially explore participants' transition across different profiles as well as the variables (e.g. demographics and other co-morbid difficulties) affecting this transition. For example, Steenkamp et al. ([2015](#CIT0033)) showed that there is great variability in PTSD symptom presentations immediately following return from deployment and screening too soon may therefore reflect transient, rather than more long-lasting, post-traumatic reactions. In the current study, participants had been out of service for an average of 18.8 years, so we can assume that their responses reflect more long-lasting reactions.

Another limitation concerns the use of the PCL-5. This is a self-report measure of PTSD that indicates probable PTSD rather than a clinical diagnosis. This may be mitigated as use of self-report measures is standard within this area and the PCL-5 has been validated against the CAPS-5 within this population (Murphy et al., [2017b](#CIT0020)). Finally, there may have been a number of other factors associated with profile membership that were not included in the study. For example, dissociation has been observed to predict membership in classes with a higher burden of PTSD symptoms (Armour, Karstoft, & Richardson, [2014](#CIT0001); Nugent, Koenen, & Bradley, [2012](#CIT0025)), which warrants future research.

4.3.. Conclusions {#S0004-S2003}
-----------------

The current study was the first to use LPA to explore the heterogeneity of PTSD symptom presentations within a sample of treatment-seeking UK veterans. Whilst limitations exist, a six-profile model was found to best account for the heterogeneity in PTSD symptom cluster scores. Profiles differed primarily in the severity of PTSD symptom clusters, but some qualitative differences were also observed, primarily in relation to avoidance symptoms. CMD were associated with a greater burden of PTSD symptoms. The presence of different PTSD symptom and co-morbidity profiles implies the importance of ensuring interventions can address the diversity of presentations.
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[^1]: AIC = Akaike's information criterion, BIC = Bayesian information criterion, BLRT = Bootstrapped likelihood ratio test, LMRA = Lo-Mendell-Rubin-adjusted likelihood ratio test, SSABIC = Sample size-adjusted BIC. Optimal model in bold.

[^2]: White box indicates a significant difference between the profiles on a given symptom cluster (Bonferroni-adjusted post-hoc tests), Grey box indicates no significant difference; \*Size of effect: 0.2 = small, 0.5 = medium, 0.8 = large

[^3]: \^ % within profile

[^4]: \^ Reference group. AAR = Alterations in arousal and reactivity; AV = Avoidance; NACM = Negative alterations in cognitions and mood

[^5]: \*\*\* ≤ .001; \*\* ≤ .01
